Understanding the role of epigenomic, genomic and genetic alterations in the development of endometriosis (review).
Endometriosis is a complex disease influenced by genetic, epigenetic and environmental factors. The aim of the present study was to describe genomic instability, genetic polymorphisms and their haplotype, epigenetic alterations associated with predisposition to endometriosis, and the key factors associated with endometriosis-related ovarian neoplasms. Focus has been given on the developing paradigm that epigenetic alterations or genetic mutations in endometriosis may start in utero or in adolescent and young adults. A search was conducted between 1966 and 2010 through the English language literature (online Medline PubMed database) using the keywords endometriosis combined with epigenetic, genetic and environment. Genetic/epigenetic alterations include single‑nucleotide polymorphisms (SNPs), copy number variation, loss of heterozygosity (LOH), and promoter methylation. Several genes with genetic polymorphisms analyzed in the present study tended to overlap previously reported endometriosis susceptibility genes. Retrograde menstruation leads to iron overload, which facilitates the accumulation of somatic mutations through Fenton reaction-mediated oxidative stress. The epigenetic disruption of gene expression plays an important role in the development of endometriosis through interaction with environmental changes. There seems to be at least three spatiotemporally distinct phases of the development of endometriosis: the initial phase of genetic background inherited from parents; followed by epigenetic modifications in the female offspring; and iron overload, which is subject to dynamic modulation later in life. In conclusion, the marked regulation of endometriosis susceptibility genes may stem from a mechanism responsible for epigenetic and genetic mutations based on the microenvironmental changes.